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Abstract: Taking into consideration the optimization and leading of the reproduction process in swine, 
the applying of artificial insemination makes possible the checking of the seminal material in young boars, that 
represents a guarantee of their biological material. Starting from these opinions this paper has as aim analyzing 
the main morph metric features of boar sperm cells. The cytological features of boar sperm cells were evaluated 
by computerized morph metric method, adding more objectivity by the measuring regarding the length and the 
width of sperm head, the length of tail and the total length of sperm. There were also calculated the body shape 
indices, the volume and the surface of the sperm cell head. The obtained data were statistically remade and then 
were compared the indicators beside the different periods between sperm collecting (one collecting/two days, 
one collecting/three days and one collecting/four days). 
 
INTRODUCTION 
 
In 1957, J.A. Laing told the following words regarding the swine reproduction: “the 
fertility of normal physiologic swine, raised in conditions that could be defined as optimum, is 
lower than it could be in reality” 
This thing means that there are more reserves and possibilities regarding the 
maximization of swine fecundity. Despite of the remarkable progress in this field in animal 
husbandry practice, the efficiency of the used biotechnologies is nowadays extremely low and 
therefore with negative economic results. 
The present paper has as aim a study upon the main morph metric features of boar 
sperm cells, correlated to their importance in the major reproductive processes. 
 
MATERIAL AND METHODS 
 
The seminal material of the Large White and the Landrace boars, grown in a breeding 
unit in central Romania, represented the biologic material used in the study. The boars were 
examined by their health status and they had an optimum collecting rhythm, depending on 
their age. They were divided into three groups: boars used in two days time, in three days time 
and in four days time. 
The cytological features of boar sperm were evaluated by computerized morph metric 
method with the aid of the hard and specialized soft: LUCIA (Laboratory Universal 
Computerized Image Analysis). 
Having in view the analyses there were selected by random 300 images representing 
sperm cells of all the noticed boars. Each image was processed initially by the hard and soft 
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specialized in image processing. After this there were measured and recorded the data and 
there were calculated the differences and the phenotypic correlations tests among the different 
characters. 
There were determined: the head length and width, the tail length and the total length of 
sperm cell. There were also established the body shape index and the head shape index. The 
head shape index represents the ratio between the length of the head and the width of the 
head, and the body shape index represents the ratio between the large head diameter (its 
length) and the tail length, being expressed in relative values. 
The head surface and volume were determined taking into consideration the sperm 
shape as an ellipsoid.                     
The recorded data were compared depending on their collecting rhythm. 
 
RESULTS AND DISCUSSIONS 
 
The data concerning the total length of sperm cell is shown in Table 1. They emphasize 
the fact that the first category boars had an average total length of 51,14 ± 0,48µ, the second 
category boars 52,07 ± 0,01µ and the third category 49,45 ± 0,08µ. The absolute and relative 
differences between the second and the third categories are the highest ones: 2, 62 respective 
5,29%. 
The head length of sperm cells is presented in Table 2. Thus it could notice that the first 
category boars had an average head length of 9, 34 ± 0, 18µ, the second category boars 9,59 ± 
0,01µ and the third ones 9,18 ± 0,01µ.  
Table 1 
Total length of spermatozoa depending on collection rhythm 
 
Category X±sX ±s CV 
Category I 51,14±0,48 0,97 1,90 
Category II 52,07±1,08 2,17 4,18 
Category III 49,45±0,87 1,74 3,53 
I-II 0,93 - - 
I-III 1,69 - - Absolute differences 
II-III 2,62 - - 
I-II 1,78 - - 
I-III 3,41 - - Relative differences% 
II-III 5,29 - - 
Table 2 
Head length of spermatozoa depending on collection rhythm 
 
Category X±sX ±s CV 
Category I 9,34±0,18 0,366 3,91 
Category II 9,59±0,11 0,223 2,32 
Category III 9,28±0,12 0,240 2,58 
I-II 0,25 - - 
I-III 0,06 - - Absolute differences 
II-III 0,31 - - 
I-II 2,60 - - 
I-III 0,64 - - Relative differences% 
II-III 3,34 - - 
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These represent a very low difference between them. The average tail length of sperm 
cells is shown in Table 3. It was higher in the second category boars than in the others, being 
recorded the value of 42,31 ± 0,10µ beside 41,8 ± 0,05µ (the first category), representing a 
superiority of 5,26%. The coefficients of variability 2, 54%, 6, 11% and 4, 45% reveal an 
homogenous material.  
Table 4 presents the recorded values regarding the head width of sperm cells. The 
second category presented higher values in this case, too. The average width of head was 
5,607 ± 0, 16µ in the second category, 5, 47 ± 0, 01µ in the first category and 5, 5 ± 0, 02µ in 
the third category, the differences between the three categories being of maximum 2, 4% (not 
distinctly significant ones). 
Table 3 
Tail length of spermatozoa depending on collection rhythm 
 
Category X±sX ±s CV 
Category I 41,80±0,530 1,06 2,54 
Category II 42,31±1,290 2,58 6,11 
Category III 40,19±0,894 1,78 4,45 
I-II 0,50 - - 
I-III 1,61 - - Absolute differences 
II-III 2,11 - - 
I-II 1,19 - - 
I-III 4,01 - - Relative differences% 
II-III 5,26 - - 
    Table 4 
Head width of spermatozoa depending on collection rhythm (µ) 
 
Category X±sX ±s CV 
Category I 5,470±0,160 0,320 5,940 
Category II 5,607±0,168 0,337 6,016 
Category III 5,500±0,270 0,558 10,140 
I-II 0,137 - - 
I-III 0,030 - - Absolute differences 
II-III 0,107 - - 
I-II 2,400 - - 
I-III 0,540 - - Relative differences % 
II-III 1,940 - - 
Table 5 
Head shape index depending on collection rhythm 
Category X±sX ±s CV 
Category I 1,710±0,040 0,083 4,85 
Category II 1,730±0,040 0,090 5,72 
Category III 1,716±0,104 0,209 12,19 
I-II 0,020 - - 
I-III 0,006 - - Absolute differences 
II-III 0,014 - - 
I-II 1,15 - - 
I-III 0,34 - - Relative differences% 
II-III 0,81 - - 
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The head shape index recorded almost the same values in the third categories (Table 5). 
The absolute and related differences between the three categories varies only a little: 0,020-
0,014 respective 0,34-1,15%, being non significant from the statistically point of view. 
Table 6 
Body shape index depending on collection rhythm 
 
Category X±sX ±s CV 
Category I 22,61±0,21 1,31 5,82 
Category II 22,98±0,94 1,88 8,19 
Category III 23,27±0,59 1,19 5,13 
I-II 0,37 - - 
I-III 0,66 - - Absolute differences 
II-III 0,29 - - 
I-II 1,61 - - 
I-III 2,83 - - Relative differences% 
II-III 1,24 - - 
Table 7 
Average values of sperm head surface and volume 
 
Category
 
Surface (µ2) Volume (µ3)
 
Category I 40,105 146,251 
Category II 42,202 157,720 
Category III 40,066 146,091 
 
The body shape index is presented in Table 6 and it demonstrates an easy superiority of 
the values, in favor of the third category. By the recorded data regarding the sperm cells sizes, 
it could notice that the second category boars head surface and volume are higher than the 
others two (Table 7). In all analyzed cases it could notice that there are not any significant 
differences between the three categories being obviously the superiority of the second 
category sperm cells for almost all indicators. 
 
CONCLUSIONS 
 
1. The total length of spermatozoon, the head length and the tail length recorded the higher 
values in boars where the collecting rhythm was a medium one (once / three days). 
2. In case of more often collecting all the parameters recorded the lowest values. 
3. The head width value was higher in the second category of boars. 
4. The body shape index and the head shape index were the highest in the second category 
and the lowest in the third one. 
5. The lowest values regarding the head volume and surface were recorded in the third 
category. 
6. The best results were recorded in the second category (the boars collected once/three 
days) while the worst results were recorded from the once collected once/two days). 
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